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which indeed is not an assumption if we accept Perrot's results,
to make about the magnitude of the charges on the atoms is that
each is equal in magnitude to that charge which the laws of elec-
trolysis show to be associated with an atom of a monovalent
element. We shall denote this charge by e; it is the one
molecule of electricity which Maxwell speaks about in Art. 260
of the Electricity and Magnetism.

The electrostatic attraction between the atoms is the molecule
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where r is the distance between them. If the other molecules of
hydrogen present do not help to split up the molecule, the force
tending to pull the atoms apart is

2Fe,

where F is the external electromotive intensity.

The ratio of the force tending to separate the atoms, to their
electrostatic attraction, is thus 2Fr2/e; now at atmospheric pres-
sure discharge will certainly take place through hydrogen if F
in electrostatic units is as large as 100, while at lower pressures
a very much smaller value of F will be all that is required. To
be on the safe side, however, we shall suppose that F= 102; then,
assuming, that the electrochemical equivalent of hydrogen is
10~4 and that there are 1021 molecules per cubic centimetre at
atmospheric pressure, since the mass of a cubic centimetre of
hydrogen is 1/11 x 103 of a gramme, e in electromagnetic units
will be 104/11 x 1024, or e in electrostatic units will be about
2-7 x 10~n and r is of the order 10~8, hence 2Fr2/e, the ratio
under consideration, will be about l/14x!03; this is so small
that it shows the separation of the atoms cannot be effected
by the direct action of the electric field upon them, when the
molecule is not colliding with other molecules. If the atoms in
a molecule were almost but not quite shaken apart by a collision
with another molecule, the action of the electric field might be
sufficient to complete the separation.

The electric field, however, by polarizing the molecules of the
gas, may undoubtedly exert a much greater effect than it could
produce by its direct action on a single molecule. When the
gas is not polarized, the forces exerted on one molecule by its
neighbours act some in one direction, others in the opposite, so

o of the external electric field. Let us take the case
